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1 . This report is the international preliminary examination report, established by this International Preliminary Examining 
Authority under Article 35 and transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 6 sheets, including this cover sheet. 

3. This report is also accompanied by ANNEXES, comprising: 

a. ISI sent to the applicant and to the International Bureau) a total of 4 sheets, as follows: 

□ sheets of the description, claims andA>r drawings which have been amended and are the basis of this report 
andybr sheets containing rectifications authorized by this Authority (see Rule 70.16 and Section 607 of the 
Administrative Instructions). 

□ sheets which supersede earlier sheets, but which this Authority considers contain an amendment that goes 
beyond the disclosure in the international application as filed, as indicated in item 4 of Box No. 1 and the 
Supplemental Box. 

b. □ (sent to the international Bureau only) a total of (indicate type and number of electronic carrier(s)) , containing a 

sequence listing and^r tables related thereto, In computer readable form only, as indicated In the Supplemental 
Box Relating to Sequence Listing (see Section 802 of the Administrative Instructions). 
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Certain documents cited 

Certain defects in the international application 
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Box No. \ Basis of the report 



1. With regard to the language, this report, is based on the international application in the language in which it was 
filed, unless othenA^ise indicated under this item. 

□ This report is based on translations from the original language into the following language , 
which is the language of a translation furnished for the purposes of: 

□ international search (under Rules 12.3 and 23.1(b)) 

□ publication of the international application (under Rule 12.4) 

□ International preliminary examination (under Rules 55.2 and/or 55.3) 

2. With regard to the elements* of the international application, this report is based on (replacement sheets which 
have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as ''originally Hied" and are not annexed to this report): 



Description, Pages 

1-40 as originally filed 
Claims, Numbers 

1 -37 received on 29.03.2005 with letter of 29.03.2005 
Drawings, Sheets 

1/12-12/12 as originally filed 

ISI a sequence listing andtor any related table(s) - see Supplemental Box Relating to Sequence Listing 

3, □ The amendments have resulted in the cancellation of: 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

4. □ This report has been established as if (some of) the amendments annexed to this report and listed below 
had not been made, since they have been considered to go beyond the disclosure as filed, as Indicated in the 
Supplemental Box (Rule 70.2(c)). 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

* If item 4 applies, some or all of these sheets may be marked "superseded. " 



Form PCT^PEA/409 (January 2004) 



" INTERNATIONAL PRELIMINARY REPORT 
ON PATENTABILITY 



International application No. 
PCT/GB2004A)001 27 



Box No, II Priority ^ - • 

1. This report has been established as If no priority had been claimed due to the failure to furnish within the 
prescribed time limit the requested: 

IS copy of the earlier application whose priority has been claimed (Rule 66.7(a)). 

□ translation of the eariier application whose priority has been claimed (Rule 66.7(b)). 

2. □ This report has been established as if no priority had been claimed due to the fact that the priority claim has 

been found invalid (Rule 64.1). Thus for the purposes of this report, the international filing date indicated 
above Is considered to be the relevant date. 

3. Additional observations, if necessary: 



Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or Industrial 
applicability; citations and explanations supporting such statement 



1. Statement 



Novelty (N) 


Yes: 


Claims 


1-33.35 




No: 


Claims 


34. 36-37 


Inventive step (IS) 


Yes: 


Claims 


1-33 




No: 


Claims 


34-37 


Industrial applicability (lA) 


Yes: 


Claims 


1-37 




No: 


Claims 


None 



2. Citations and explanations (Rule 70.7): 
see separate sheet 



Box No, VII Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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Supplemental Box relating to Sequence Listing - • . 

Continuation of Box I, item 2: 

1 . With regard to any nucleotide and/or amino acid sequence disclosed in the international application and 
necessary to the claimed invention, this report has been established on the basis of: 

a. type of material: 

IS a sequence listing 

□ table(s) related to the sequence listing 

b. format of material: 

SI in written format 

ISl In computer readable form 
. c. time of fiiingyfurnishing: 

□ contained in the international application as filed 

□ filed together with the intemational application in computer readable form 

IS fumished subsequently to this Authority for the purposes of search an6hr examination 

El received by this Authority as an amendnrient on 

2. [S In addition, in the case that more than one version or copy of a sequence listing and/or table(s) relating 

thereto has been filed or furnished, the required statements that the information In the subsequent or 
additional copies is identical to that in the application as filed or does not go beyond the application as filed, 
as appropriate, were furnished. 

3. Additional observations, if necessary: 
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Re Item V 

Reasoned statement under Rule 66.2(a)(i!) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 

1 . Reference is made to the following documents: 
D1: WO 01/42496 A 

D2: ANALYTICAL BIOCHEMISTRY, vol. 288, no. 1 , 1 January 2001 , pages 28-38 
D3: WO 02/064830 A 

The comments made by the applicant in his letter dated 15.11.2004 have been taken 
into consideration for issuing the present IPR. 

2. Novelty (Article 33(2) PCT): 

D1 (page 14, line 17 - page 16, line 6; page 43, line 30 - page 44, line 33; figures 6-7; 
claims 1-11) and D2 (page 30, right-hand column; page 32, left-hand column, lines 
1 5-1 8) disclose a method for detemnining the amount of nucleic acid in a sample. The 
method involves mixing a target nucleic acid immobilised on streptavidin-coated 
beads, extension primers which hybridize to the target, and all the ingredients 
necessary for amplification of the target (polymerase...), APS, luciferin. ATP 
sulfurylase and luclferase. The measure of luminescence Is made during the 
amplification using a luminometer. The amount of target nucleic acid is determined 
using quantitative standards. By modifying claim 1 and specifying that the 
amplification (step ii) concerns the target nucleic acid and that more than one cycle 
of amplification are involved, novelty of independent claim 1 is established. 
Considering the claimed kit, the documents D1 and D2 disclose processes which 
involve all the components of the kit of claim 34. Since from the wording of the claim 
the kit can be made of only one container (this is further justified by the dependent 
claim 35 which claims a kit made of two containers) this kit is anticipated by the 
processes of D1 and D2. Thus claims 34 and 36 are not novel. 
IVIoreover, the device for performing the method can be represented by a 
luminometer disclosed in D1 and D2 which both disclose a process involving ail the 
elements of the kit of claim 34, therefore claim 37 is not new. 
In the light of these documents, claims 34, 36 and 37 are not new and do not fulfil 
the requirements of Article 33(2) PCT. 

3. Inventive merit (Article 33(3) PCT): 

3.1 D1 (same passages as above), which is the closest prior art, concerns a 
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method for assessing the amount of nucleic acid in a sample involving the 
measurement of pyrophosphate produced during amplification by means of 
bioluminescence. The method of claim 1 of the present application 
distinguishes Itself from the prior art by the amplification which Involves more 
than one amplification cycle. 

By performing the process involving more than one amplification cycle, the 
process of the present claim 1, according to the applicant's statement made in 
his letter dated 15.1 1 .2004, overcomes the prejudice that the elements of the 
bioluminescence detection are unstable over a longer time period (more than 
one minute). Therefore, the problem to be solved can be seen in the provision 
of a method for determining the amount of template nucleic acid present in a 
sample involving a multiple cycle amplification without loss of bioluminescence 
activity. 

The skilled person would not, knowing that the bioluminescent elements are 
unstable over time, suggest a method in which multiple amplification cycles are 
performed. Thus an inventive merit can be recognised for independent claim 
1. 

3.2 Dependent claim 35, relating to a kit made of two containers, one containing 
the ingredients for amplification and the other the ingredients for the 
bioluminescence is considered not inventive considering the disclosure of D1 
(page 44 and claims 22-23) in combination with D3 (claim 17). 

3.5 In order to summarise the above objections, claims 1-33 are considered to 
involve an inventive merit and to fulfil the requirements of Article 33(3) PCT, 
whereas claim 35 is not inventive. 

4. Industrial applicability (Article 33(4) PCT): 

Due to the nature of the claims, an industrial applicability of the invention is obvious 
and claims 1-37 of the present application are considered to fulfil the requirements 
of Article 33(4) PCT. 

5. Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art 
disclosed in D1 and D2 is not mentioned in the description, nor are these documents 
identified therein. 
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CLAIMS: 

1 « A method for detexmimng the amount of teaiplate naddc arid pies^ in a 5aiiq>Ie 
camprising Ibe steps of: 

i) bringing into association with tbe sample all tihe components necessaiy for nucleic 
5 acid amplification, and all the components necessaiy for a Moluminesc^ce assay for 
nucleic add amplification including: 

a) a nncldc acid polymerase, 

b) the substrates for the nucleic acid polymerase, 

c) at least two primers, 

10 d) a tbemiostable luciferase, 

e) luciferin, 

f) optionally ATP sulphurylase, and 

g) c^onally adeno^e 5* phosphosulphate, 
and subsetiuently: 

15 ii) perfonning a nucleic acid amplification reaction of the target nucleic acid involving 
more than one cycle of amplification; 

iii) monitoring the intensity of light output Irom the biolimiinescence reaction, and 

iv) determining the amoimt of tcitq>late nucleic acid present in tibe sample. 

2. A method according to claim I, wherein at least steps ii) and iii) are carried out in a 
20 sealed vessel. 

3. A method according to claim 1 or claim 2, wherein in step iii^ the intejisiiy of light 
output is monitored during the nucleic acid amplification reacxion. 

4. A method according to any one of claims 1 to 3, wherein stqp iii) further includes 
producing a data set of intensity^ of light output as a function of time. 

25 5. A . method according to any one of claims 4 to 6, wherein the amount of template 
nuclric acid present is determined by measuring from the data set the time taken to reach a 
point at which the rate of change of intensity of light output changes significantly. 

6. A metihod according to any one of claims 1 to 4 for deteimining the amoimt of 
template nucleic acid pxesrat in the sample at the beginning of the nucleic add 

30 anxplification reaction of step ii). 

7. A method according to any one of claims 1 to 4 for determining the amount of 
template nucleic acid present in the sample as a result of tire ntidtic add amplification 

. reaction of step ii). 
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8. A method according to any one of dakos 5 to 7, li^erem^e amount of tenqpiaie 
nucleic add present is detennined by measuring fiom the data set tihe time taken to reach a 
point at which the intensify of light output be^ns to inqrease. 

9. A metixod according to any one of claims 5 to 7, herein the amount of template 
5 ncaeleic add present is detennined by measuring fibom the data 

point at which the intensity of fight output is at a maximum. 

10. A method according to any one of claims 5 to 7, wheidn the amount of texnplate 
nucjdc add present is detennined by measuring from the data set the time taken to readi a 
point at which the rate of deqrease of intensity of Kght output increases. 

10 II. A method according to any one of daims 5 to 7, wherdn the amomxt of template 
nucleic acid present is detennined by measuring £rom the data set the time taken to reach a 
point at which the rate of decrease of intensity of light oixtput decreases. 

12. A method according to any one of claims 5 to 7, wherein the amount of template 
nucleic acid pres^ is detenmned by measuring from the data set the time taken to reach a 

1 5 point at which the intensity of light output readies or crosses a predetermined level. 

13. A method according to any one of claims 8 to 12, wherein the thermostable 
ludferase that is brought into association with the sample in step i) is a reversibly-inhibited 
ludferase. 

14. A method according to any one of the preceding claixns, wherein step iv) further 
20 comprises comparing the intensity of light output to the intensity of light output from a 

control in which the sample comprises a known amount of template nucleic acid. 

15. A method according to any one of claims 1 to 14 for determining whether the 
template nucldc acid is present in the sample. 

16. A method according to claim 14, wherein wheflier the template nucleic add is 
25 present in the sanxple is determined by measuring from the data set whether the intensity of 

light output reaches or crosses a predetermined level. 

17. A method according to clahn 1 5, wherein an increase in the intensity of light output 
relative to the predetemuned levd mdicates the presence of template nucleic add in the 
sample. 

30 18- A method according to claim 15, wherdn a decrease in the intensity of light output 
relative to the predetemuned level indicates the presence of template nucldc add in the 
sainple- 
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19. A method accordisg to any cue of daixDS 16 to 18> ipufaerein T?vhe<bw the template 
nucldc add is pxesejKt in the sample is detexmiaed hy measuring from the data set vdiether 
fte intensity of lighl output teaches or crosses the predetennmed level -within a 
predetermiDed length of time foUovdng the start of the amplification reaction of step O). 
5 20. A method according to any one of the preceding claims^ wherein st^ iv) further 
coxnprises conq^aring the intensity of light output to the intensity of light output from a 
control in which no anq>Iifxcation has taken place. 

21 • A method according to claim 20, Vffa^xn a decxease in the intensity of light output 
relalive to a control reaction m which no amplification has taken place indicates the 
1 0 presence of t^iplate nucleic acid in the sample. 

22- A meOiod accozdrng to any one of claims 1 to 21, whemn fee nucleic acid' 
amplification reaction of step ii) is a low teniperattcre thennocycling amplification method 
in which the cycling temperature range does not exceed 75*^C- 

23. A method according to any one of claims 1 to 21, wherein the nucleic acid 
1 5 amjdification reaction of step ii) is canied out isothermally. 

24. A method according to claim 23, wherein the nucleic acid amplification leaction of 
step ii) is carried out within a temperature range that does not exceed 75^C- 

25. A method according to claim 23 or claim 24, wherein the nucleic acid amplification 
reaction of step ii) is candied out at a constant tOTiperature at which the components of the 

20 amplification reaction and the bioluminescence assay are stable. 

26- A method according to claim 23 or claim 24, wherein the nucleic acid amplification 
reaction of step ii) is canied out at more than one temperature within the tempOTture range 
in which the coinponents of the amplification reaction and the bioluminesceace assay are 
stable. 

25 27. A method according to claim 26^ wherein the nucleic add amplification reaction of 
step ii) is started at a higher temperature and subsequently dropped to a lower tempeiature. 

28. A method according to any preceding claim for use in medical diagnostics. 

29. A method according to any preceding claim for use in determining whether a 
pathogen is present in a sample. 

30 30. A method according to any preceding claim for deternnnmg whether a particular 
nucleic acid sequence is present in an organism's genetic code. 

31 . A method according to daim 30 for detenDoining whether the nucleic add to which 
the teanplate nucleic add originates has been genetically modified. 
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32. A mefhod according to aiqr one of daims 1 to 27 JEbr deterininiDg whettier an 
tngamsm is present in a sample. 

33. A mefljod according to any one erf' daims 1 to 27 for use in imnxonoHnicIeic acjd 
amplification technology. 

5 34. Akitfiwiisejnam^odacconlin8toaioroneoftheprece<fiogc!aims,«*areinfh^ 
kit comprises a nudeic add prfymraase, the so1>strates for the nucleic add polymerase, at 
least two primers, a ihqntnostable ludferase^ Indf^ and optionally ATP sulphnrylase and 
adenosine 5' phoi^hosnlphate. 

35. A lot for use in amediod according to any one of claims 1 to 33, wherein the kit 
10 comprises contameis respectively c onfaitV ing' 

a) a boffeied mxxtore of nnddc add polymerase, a source of Mg and dNIPs; and 

b) a haciforase, ludferxn and ATP sulphnrylase. 

36. A Mt according to claim 34 or daim 35, wherein at least one of the components of 
the kit is in a form which is suitable for storage in tite Jdt. 

1 5 37. A device fta- perfoiming a method according to any one of daims 1 to 32, wherein 
said device incorporates the components that are present in a kit according to any one of 
daims 34 to 36. 



